Mass spectrum of localized states (elementary particles) of single quantum system is studied in the framework of Heisenberg's scheme. Localized states are understood as cyclic representations of a group of fundamental symmetry (Lorentz group) within a GelfandNeumark-Segal construction. It is shown that state masses of lepton (except the neutrino) and hadron sectors of matter spectrum are proportional to the rest mass of electron with an accuracy of 0, 41%.
Introduction
One of the most important undecided problems in theoretical physics is a description of mass spectrum of elementary particles (it is one from 30 problems in Ginzburg's list [1] ). It is well known that a quark model, based on the flavor SU(3) group, does not explain the mass spectrum of elementary particles. The Gell-Mann-Okubo mass formula explains only a mass splitting within supermultiplets of SU(3)-theory, namely, a hypercharge mass splitting within supermultiplets and a charge splitting within isotopic multiplets belonging to a given supermultiplet. An action of the group SU(3) is analogous to Zeeman effect in atomic spectra, that is, this action leads to different mass levels within charge multiplets via SU(3)/ SU(2)-reduction. Masses of particles, belonging to a given supermultiplet of SU(3) in SU(3)/ SU(2)-reduction, are defined by the Gell-Mann-Okubo mass formula [2, 3] 
where Q and Y are charge and hypercharge of the particle, I and U are isotopic spins. The coefficients α, α , β, β , γ, γ are satisfy the relation
In the case when the condition δm 2 /m 2 0 1 is fulfilled, the quadratic mass formula (1) can be replaced by the linear mass formula m = m 0 + α + βY + γ I(I + 1) − 1 4
In the case of flavor-spin SU(6)-theory we have the following Bég-Singh mass formula [4, 5] : 
where C 2 (3) and C 2 (4) are Casimir operators of SU (6) , Y is a hypercharge, J and T are spin and isospin operators, S and N are so-called strange and non-strange spins. As in the case of SU(3)-theory, a group action of SU(6) is analogous to Zeeman effect, that is, this action leads to a mass splitting of states within hypermultiplets of SU(6) (56-plet of baryons and 35-plet of mesons) via SU(6)/ SU(3)-and SU(6)/ SU(4)-reductions.
In the Gell-Mann-Okubo formulas (1)- (2) and Bég-Singh formula (3) m 0 depends on the chosen supermultiplet of SU(3) (hypermultiplet in the case of SU (6) ) and the concrete value of m 0 is not predicted by the SU(3)-and SU(6)-theories. Moreover, in Nature we see a wide variety of baryon octets (see, for example, Particle Data Group: pdg.lbl.gov), where mass distances between these octets are not explained by the SU(3)-and SU(6)-mass formulas. As a rule, all the predicted masses in SU(3)-and SU(6)-theories have a low accuracy (on an average 4%-6%).
It is well-known that in the standard model (SM) the number of basic parameters is 18, including the three gauge coupling constants [6] : Thirteen of these constants are directly related to the fermion masses, namely, lepton masses (m e , m µ , m τ ), quark masses (m u , m d , m s , m c , m b , m t ) and mixing angles (θ u , θ d , θ, δ). All these mass parameters have to be adjusted according to experimental measurements and cannot be predicted within the theory (SM). SM considers these mass parameters as "fundamental constants". For this reason the standard model must be regarded as a first step towards a more complete theoretical framework. As a consequence of this situation, we see in SM three types of so-called "fundamental particles" (quarks, leptons and gauge bosons).
On the other hand, in 1952, Numbu [7] gave attention to an existence of empirical ("balmerlike") relations in the mass spectrum of elementary particles:
where N is a positive integer number, m e is the rest mass of electron. Further, in 1979, Barut [8] proposed a mass formula for the leptons:
where α ≈ 1/137 is a fine structure constant. According to (5) , masses of electron, muon and τ -lepton are defined at N = 0, 1 and 2, respectively. Later on, empirical relations of the form (4) were studied by many authors (see [9, 10, 11, 12, 13, 14, 15] ). The Numbu formula (4) can be written also via the fine structure constant:
This formula leads to a so-called α-quantization of the elementary particle masses (see [10, 14] ). In 2003, Sidharth [16, 17] proposed the following empirical formula:
where m and n are positive integer numbers. The Sidharth formula (7) describes the all mass spectrum of elementary particles (known up to 2003) with an accuracy of 3%. Sidharth [17] attempted to relate the numbers m and n with the quantum numbers of harmonic oscillator. However, theoretical sense of these numbers, as the number N in other "balmer-like" formulas ( (4)- (6)), remains unclear.
In the present paper we study mass spectrum of "elementary particles", that is, a mass spectrum of actualized (localized) states of non-local quantum system (quantum domain). A spectrum of these states form a Hesenberg-like matter spectrum. According to Heisenberg [18, 19] , in the ground of the all wide variety of elementary particles we have substrate of energy, the mathematical (group-theoretical) form of which (obtained via the fundamental symmetries) is a matter spectrum. The each level (state) of matter spectrum is defined by a representation of a group of fundamental symmetry. The each elementary particle presents itself a some energy level of this spectrum. An essential distinctive feature of such description is an absence of fundamental particles. Heisenberg claimed that a notion "consists of" does not work in particle physics. Applying this notion, we obtain that the each particle consists of the all known particles. For that reason among the all elementary particles we cannot to separate one as a fundamental particle [19] . In Heisenberg's approach we have fundamental symmetries instead fundamental particles. In Heisenberg's opinion, all known symmetries in particle physics are divided on the two categories: fundamental (primary) symmetries (such as the Lorentz group, discrete symmetries, conformal group) and dynamical (secondary) symmetries (such as SU(3), SU(6) and so on). A quantum microobject is non-local and there exists as a superposition of state vectors of nonseparable Hilbert space outside the Minkowski space-time 1 . A structure of the matter spectrum is organized within a Gelfand-Neumark-Segal construction [25, 26] , where cyclic representations of the operator algebra (energy operator) are defined by fundamental symmetry (Lorentz group). Within the given realization of operator algebra 2 we introduce a mass formula defining an energetic weight of the each level of matter spectrum. The obtained spectrum leads to a linearly increasing mass spectrum of the states ("elementary particles"). Thus, all the states of matter spectrum are described as a single quantum system 3 . In the sections 3-6 we show that state masses of lepton and hadron sectors of matter spectrum are proportional to the rest mass of electron with an accuracy of 0, 41%, that leads to a mass quantization. This situation looks like a charge quantization (all charged states, observed in Nature, have a charge which is an integral multiple of the electron charge).
1 It is interesting to note that in the well-known Penrose program [20, 21] a twistor structure is understood as the underlying (more fundamental) structure with respect to Minkowski space-time. In other words, space-time continuum is not fundamental substance in the twistor approach, this is a fully derivative entity generated by the underlying twistor structure. In parallel with the twistor approach, decoherence theory [22] claims that in the background of reality we have a non-local quantum substrate (quantum domain), and all visible world (classical domain≡space-time continuum) arises from quantum domain in the result of decoherence process [23, 24] .
2 It is obvious that at the other realization of operator algebra (for example, via the conformal group as a fundamental symmetry) we obtain the other structure of matter spectrum. 3 The linear character of mass spectrum (observed in Nature more than 60 years ago [7] ) is a direct consequence of the united quantum system.
Lorentz group and mass formula
As is known, a universal covering of the proper orthochronous Lorentz group SO 0 (1, 3) (rotation group of the Minkowski space-time R 1,3 ) is the spinor group
Let g → T g be an arbitrary linear representation of the proper orthochronous Lorentz group SO 0 (1, 3) and let A i (t) = T a i (t) be an infinitesimal operator corresponding to the rotation a i (t) ∈ SO 0 (1, 3). Analogously, let B i (t) = T b i (t) , where b i (t) ∈ SO 0 (1, 3) is the hyperbolic rotation. The elements A i and B i form a basis of the group algebra sl(2, C) and satisfy the relations
Defining the operators
we come to a complex envelope of the group algebra sl(2, C). Using the relations (8), we find
From the relations (10) it follows that each of the sets of infinitesimal operators X and Y generates the group SU(2) and these two groups commute with each other. Thus, from the relations (10) it follows that the group algebra sl(2, C) (within the complex envelope) is algebraically isomorphic to the direct sum su(2) ⊕ su(2) 4 . Further, introducing operators of the form ('rising' and 'lowering' operators of the group SL(2, C))
we see that
4 In a sense, it allows one to represent the group SL(2, C) by a product SU(2) ⊗ SU(2) as it done by Ryder in his textbook [27] . Moreover, in the works [28, 29] the Lorentz group is represented by a product SU R (2)⊗SU L (2), where
are the right-and left-handed spinors) are transformed within (j, 0) ⊕ (0, j) representation space, in our case j = l =l. However, the isomorphism SL(2, C) SU(2) ⊗ SU (2) is not correct from group-theoretical viewpoint. Indeed, the groups SO 0 (1, 3) and SO(4) are real forms of the complex 6-dimensional Lie group SO(4, C) with complex Lie algebra D 2 = A 1 + A 1 . Real Lie algebras are compact iff the Killing form is negative definite [30] . That is the case for Lie algebra of SO (4), not for SO 0 (1, 3) .
,0)
,1)
,0) In virtue of commutativity of the relations (10) a space of an irreducible finite-dimensional representation of the group SL(2, C) can be spanned on the totality of (2l + 1)(2l + 1) basis ket-vectors |l, m;l,ṁ and basis bra-vectors l, m;l,ṁ|, where l, m,l,ṁ are integer or half-integer numbers, −l ≤ m ≤ l, −l ≤ṁ ≤l. Therefore,
In contrast to the Gelfand-Naimark representation for the Lorentz group [31, 32] , which does not find a wide application in physics, a representation (12) is a most useful in theoretical physics (see, for example, [33, 34, 35, 27] ). This representation for the Lorentz group was first given by van der Waerden in his brilliant book [36] . It should be noted here that the representation basis, defined by the formulae (9)- (12), has an evident physical meaning. For example, in the case of (1, 0) ⊕ (0, 1)-representation space there is an analogy with the photon spin states. Namely, the operators X and Y correspond to the right and left polarization states of the photon. For that reason we will call the canonical basis consisting of the vectors | lm;lṁ as a helicity basis. Thus, a complex envelope of the group algebra sl(2, C), generating complex momentum, leads to a duality which is mirrored in the appearance of the two spaces: a space of ket-vectors |l, m;l,ṁ and a dual space of bra-vectors l, m;l,ṁ|. Further, equations for arbitrary spin chains (spin multiplets)
, . . . , τ˙l l , (horizontal lines of the representation cone on the Fig. 1 ) in the bivector space R 6 have the form [37, 38] 
where the spin 5 s = l −l changes as follows:
The system (13) describes particle states with different masses and spins in R 6 . The state mass m (s) , corresponding to the energy level H E Sym (k,r) , is defined by the formula
where s = |l −l|. Mass spectrum and its dependence of the Lorentz group representations, characterizing by the pair (l,l) 6 , was given in [45] . Usually one consider the mass spectrum dependence of spin s only (Lorentz group representation is fixed). As it is known, in this case non-physical mass spectrum arises, m i ∼ 1/s i , that is, for very large s i , masses are very small (the first mass formula of this type was given by Majorana [46] and similar mass formulas were considered by Gelfand and Yaglom [42] , see also [47, 48] ). In the paper [45] it has been shown that for representations (l,l) of the Lorentz group the mass is proportional to (l + 1/2)(l + 1/2). Hence it immediately follows that particles (more precisely, particle states) with the same spin but distinct masses are described by different representations of Lorentz group. [39] , a helicity λ of the particle, described by the representation τ ll , is defined by an expression l −l = λ.
6 Finite-dimensional representations τ ll of the Lorentz group (usually denoted as D (j/2,r/2) , here j/2 = l, r/2 =l) play an important role in the axiomatic quantum field theory [40, 41] . For more details about interlocking representations τ ll see [42, 43, 44] .
shown [49] that a structure Λ, * Λ depends on the structure of elementary divisors. In the case of (l, 0) ⊕ (0,l) all elementary divisors of the operators Λ and * Λ are simple, and Jordan form of the matrices of Λ and * Λ is a diagonal matrix
where λ 1 , λ 2 , . . . , λ 2l+1 are eigenvalues of the operators Λ and *
Λ.
In the case of (l,l) ⊕ (l, l) the operators Λ and * Λ have elementary divisors with multiple roots, and Jordan form of the matrices of Λ and * Λ is a block-diagonal matrix. For example,
max is a number of products among (2s + 1)(k + 1) products of the sk-basis, which equal to eigenvalue sk/2; m 2 max is a number of products among (2s + 1)(k + 1) products of the sk-basis, which equal to eigenvalue (1 − s)k/2 and so on.
is a Jordan cell corresponding to elementary divisor (λ − sk/2) m 1 and so on. Thus, the states (cyclic representations) of the form (l, 0) ⊕ (0,l) have a trivial Jordan structure that corresponds to a spectrum of "point-like" (structureless) particle. Whereas the states of the form (l,l) ⊕ (l, l) have non-trivial Jordan structure, and corresponding cyclic representations contain invariant subspaces (there are elementary divisors of higher order). In this case we come to a spectrum of inhomogeneous ("composite") particle which endowed by a grain (parton) structure.
Matter spectrum and Gelfand-Neumark-Segal construction
It is well-known that a ground of algebraic formulation of quantum theory is the Gelfand-NeumarkSegal construction (GNS), defined by a canonical correspondence ω ↔ π ω between states and cyclic representations of C * -algebra [50, 41, 51] . One of the most important aspects in theory of C * -algebras is a duality between states and representations. A relation between states and irreducible representations of operator algebras was first formulated by Segal [52] . Let π be a some representation of the algebra A in the Hilbert space H ∞ , then for any non-null vector |Φ ∈ H ∞ the expression
defines a state ω Φ (A) of the algebra A. ω Φ (A) is called a vector state associated with the representation π (ω Φ (A) corresponds to the vector |Φ ). Let S π be a set of all states associated with the representation π. Two representations π 1 and π 2 with one and the same set of associated states (that is, S π 1 = S π 2 ) are called phenomenologically equivalent sets (it corresponds to unitary equivalent representations). Moreover, the set P S(A) of the all pure states of C * -algebra A coincides with the set of all vector states associated with the all irreducible representations of the algebra A.
Further, let π be a representation of C * -algebra A in H ∞ and let |Φ be a cyclic vector 7 of the representation π defining the state ω Φ . In accordance with Gelfand-Neumark-Segal construction (see [41] ) the each state defines a some representation of the algebra A. At this point, resulting representation is irreducible exactly when the state is pure. Close relationship between states and representations of C * -algebra, based on the GNS construction, allows us to consider representations of the algebra as an effective tool for organization of states. This fact becomes more evident at the concrete realization π(A).
Let us consider a concrete realization of the operator algebra A. A transition A ⇒ π(A) from A to a concrete algebra π(A) is called sometimes as 'clothing'. So, the basic observable is an energy which represented by a Hermitian operator H. Let G = SO 0 (1, 3) SL(2, C)/Z 2 be the group of fundamental symmetry, where SO 0 (1, 3) is the Lorentz group. Let G SL(2, C) be the universal covering of SO 0 (1, 3) . Let H be the energy operator defined on the separable Hilbert space H ∞ . Then all the possible values of energy (states) are eigenvalues of the operator H. At this point, if E 1 = E 2 are eigenvalues of H, and |Φ 1 and |Φ 2 are corresponding eigenvectors in the space H ∞ , then Φ 1 | Φ 2 = 0. All the eigenvectors, belonging to a given eigenvalue E, form (together with the null vector) an eigenvector subspace H E of the Hilbert space H ∞ . All the eigenvector subspaces H E ∈ H ∞ are finite-dimensional. A dimensionality r of H E is called a multiplicity of the eigenvalue E. When r > 1 the eigenvalue E is r-fold degenerate. Further, let X l , Y l be infinitesimal operators of the complex envelope of the group algebra sl(2, C) for the universal covering G, l = 1, 2, 3. As is known [53] , the energy operator H commutes with the all operators in H ∞ , which represent a Lie algebra of the group G. Let us consider an arbitrary eigenvector subspace H E of the energy operator H. Since the operators X l , Y l and H commute with the each other, then, as is known [54] , for these operators we can build a common system of eigenfunctions. It means that the subspace H E is invariant with respect to operators X l , Y l (moreover, the operators X l , Y l can be considered only on H E ). Further, we suppose that there is a some local representation of the group G defined by the operators acting in the space H ∞ . At this point, we assume that all the representing operators commute with H. Then the each eigenvector subspace H E of the energy operator is invariant with respect to operators of complex momentum X l , Y l . It allows us to identify subspaces H E with symmetrical spaces Sym (k,r) of interlocking representations τ k/2,r/2 of the Lorentz group. Thus, we obtain a concrete realization ('clothing') of the operator algebra π(A) → π(H), where π ≡ τ k/2,r/2 . The system of interlocking representations of the Lorentz group is shown on the Fig. 1 (for more details see [37, 38] 
The state ω Φ (H) is associated with the representation π ≡ τ k/2,r/2 and the each ω Φ (H) corresponds to a non-null (cyclic) vector |Φ ∈ H ∞ . Further, in virtue of the isomorphism SL(2, C) Spin + (1, 3) we will consider the universal covering G as a spinor group. It allows us to associate in addition a spinor structure with the each cyclic vector |Φ ∈ H ∞ (in some sense, it be a second layer in 'clothing' of the operator algebra). Spintensor representations of the group G Spin + (1, 3) form a substrate of interlocking representations τ k/2,r/2 of the Lorentz group realized in the spaces Sym (k,r) ⊂ S 2 k+r , where S 2 k+r is a spinspace. In its turn, as it is known [55] , a spinspace is a minimal left ideal of the Clifford algebra C p,q , that is, there exists an isomorphism S 2 m (K) I p,q = C p,q f , where f is a primitive idempotent of C p,q , and K = f C p,q f is a division ring of the algebra C p,q , m = (p + q)/2. The complex spinspace S 2 m (C) is a complexification C ⊗ I p,q of the minimal left ideal I p,q of the real subalgebra C p,q . So, S 2 k+r (C) is the minimal left ideal of the complex algebra C 2k ⊗ * C 2r C 2(k+r) (for more details see [45, 49] ). Let us define a system of basic cyclic vectors endowed with the complex spinor structure (these vectors correspond to the system of interlocking representations of the Lorentz group): 
Therefore, in accordance with GNS construction we have complex vector states of the form
The states ω c Φ (H) are associated with the complex representations τ k/2,r/2 (H) and cyclic vectors |Φ ∈ H ∞ .
As is known, in the Lagrangian formalism of the standard (local) quantum field theory charged particles are described by complex fields. In our case, pure states of the form (18) correspond to charged states. At this point, the sign of charge is changed under action of the pseudoautomorphism A → A of the complex spinor structure (for more details see [56, 57, 58] ). Following to analogy with the Lagrangian formalism, where neutral particles are described by real fields, we introduce vector states of the form
The states (19) are associated with the real representations τ k/2,r/2 (H), that is, these representations are endowed with a real spinor structure, where C p,q is a real subalgebra of C 2(k+r) . States of the form (19) correspond to neutral states. Since the real spinor structure is appeared in the result of reduction C 2(k+r) → C p,q , then (as a consequence) a charge conjugation C (pseudoautomorphism A → A) for the algebras C p,q over the real number field F = R and quaternionic division ring K H (the types p−q ≡ 4, 6 (mod 8)) is reduced to particle-antiparticle interchange C (see [56, 57, 58] ). As is known, there exist two classes of neutral particles: 1) particles which have antiparticles, such as neutrons, neutrino 8 and so on; 2) particles which coincide with their antiparticles (for example, photons, π 0 -mesons and so on), that is, so-called truly neutral particles. The first class is described by neutral states ω r Φ (H) with the algebras C p,q over the field F = R with the rings K H and K H ⊕ H (types p − q ≡ 4, 6 (mod 8) and p − q ≡ 5 (mod 8)). With the aim to describe the second class of neutral particles we introduce truly neutral states ω r 0 Φ (H) with the algebras C p,q over the number field F = R and real division rings K R and K R ⊕ R (types p − q ≡ 0, 2 (mod 8) and p − q ≡ 1 (mod 8)). In the case of states ω r 0 Φ (H) pseudoautomorphism A → A is reduced to identical transformation (particle coincides with its antiparticle).
In [59] it has been shown that basic energetic levels (states) of matter spectrum are constructed in terms of cyclic representations within GNS construction. A concrete realization of the operator algebra (energy operator) is defined via the spinor structure (SS). SS-morphisms define charge and discrete symmetries (charge conjugation C, parity transformation P , time reversal T and their combinations) [60, 56, 61, 62, 63, 64, 58] , associated with the each cyclic representation.
Physical Hilbert space
A set of pure states ω Φ (H), defined according to GNS construction by the equality (17) , at the execution of condition ω Φ (H) ≥ 0 forms a physical Hilbert space
It is easy to verify that axioms of addition, multiplication and scalar (inner) product are fulfilled for the vectors ω Φ (H) → |Ψ ∈ H phys . We assume that a so-defined Hilbert space is nonseparable, that is, in general case the axiom of separability is not executed in H phys .
The space H phys is a second member of the pair (H ∞ , H phys ) 9 , which defines two-level structure of the Hilbert space of single quantum system (quantum domain). Therefore, H phys describes spin and charge degrees of freedom of the particle state. In accordance with the charge degrees of freedom we separate three basic subspaces in H phys .
1) Subspace of charged states H
3) Subspace of truly neutral states ρ (H). Pure states (cyclic representations) are divided with respect to a charge (an action of SSpseudoautomorphism) on the subsets of charged, neutral and truly neutral states. The structure of matter spectrum is defined by a partition of a physical Hilbert space (state space) on the coherent subspaces [59] 
Basis vectors |Ψ ∈ H
where 
Lepton sector
The lepton sector contains states belonging to coherent subspaces H ± phys (0, ) and H 0 phys (0, ) 10 , where the lepton number (flavor) takes three values: α = { e , µ , τ }. All the states (particles) of the lepton sector are fermions of the spin 1/2, therefore, according to GNS construction, they are described by cyclic representations belonging to spin lines 1/2 and -1/2 (see Fig. 1 ). For the charged leptons we have the following coherent subspaces:
Charged leptons e − , µ − , τ − and their antiparticles (e + , µ + , τ + ) form qubit-like nonseparable states in the spaces (21) and (22), respectively.
Using the formula (14), we define now masses of the charged leptons. The least rest mass corresponds to electron: m e = 0, 511 MeV.
This experimental value of electron mass is a fundamental constant in the formula (14) . In other words, m e is an original point in the mass frame of reference, and theoretical masses of all other states ("elementary particles") are calculated from which. The following (on the mass scale) lepton is a muon µ − with experimental mass value m µ = 105, 66 MeV.
The muon mass is approximately 207 times (206,77) as much the electron mass. This mass value corresponds to cyclic representation (l,l) on the spin-1/2 line at l = 14 andl = 27/2:
The absolute error between experimental (23) and calculated (24) values is equal to −1, 93; the relative error is −1, 98%. Analogously, for the τ -lepton with experimental mass value m τ = 1776, 84 MeV (25) we have a cyclic representation (l,l) on the spin-1/2 line at l = 117/2,l = 58 with the mass The absolute error between (25) and (26) 
(0, ) (Majorana neutrinos). All neutrino states are neutral (or truly neutral) fermions of the spin 1/2. According to GNS construction, these states define cyclic representations of the spin lines 1/2 and -1/2. For the Dirac neutrinos we have two copies of coherent subspaces
These subspaces are transformed into each other under action of the SS-pseudoautomorphism. In case of Majorana neutrinos, for the each neutrino flavor (ν α = {ν e , ν µ , ν τ }) we have the only one copy of coherent subspace
In this case SS-pseodoautomorphism is reduced to an identical transformation. Further, for any kind of neutrino (Dirac or Majorana) all the neutrino states are defined by quantum superpositions
where ν i are neutrino mass states, U αi are elements of the Pontecorvo-Maki-Nakagawa-Sakata mixing matrix (PMNS) Here the mixing angle θ 12 describes "solar" and "reactor" oscillations, and θ 23 serves for description of "atmospheric" and "acceleration" oscillations [71] . Thus, all neutrinos form superpositions of the type (30) in the coherent subspaces (27)- (28) or (29) . Neutrino oscillations show that lepton number (flavor) is not conserved for the neutrino, that is, neutrino with a definite flavor cannot be considered as a particle with a definite mass, therefore, it presents by itself a quantum superposition of massive neutrino states 12 .
11 In relation with the masses of charged leptons to be of interest to recall a further empirical mass formula. In 1983, Koide [67] proposed the following formula:
which relates the masses of charged leptons. It should be noted that Koide predicted (on the ground of this formula) the mass τ -lepton (1777 MeV) which coincides very exactly with the modern mass value of this particle (see (25) ), whereas in 1983 this value had 1784 Mev. About Koide's formula and its interpretations and applications see [68, 69, 70] . 12 It should be noted that mixing matrix U is attributed to neutrino only for convenience. In fact, U is a general 0) ), where the lepton and baryon b numbers are equal to zero. All mesons are states with integer spin. Therefore, in accordance with GNS construction all meson states are described by cyclic representations belonging to spin lines of integer spin with the non-null mass. Below we give tables for the lines of spin 0, 1, . . ., 4, including all known at the present time (according to Particle Data Group [73] 13 ) mesons of these spin lines. In the first column of the each table we give a standard designation of the state and its mass in MeV. The second column of the table contains a calculated (according to (14) ) mass value of the corresponding state. The third column contains a relative error between experimental and calculated values. In the fourth column we give parameters l andl of the corresponding cyclic representation. lepton mixing matrix [72] . Can we expect that instead charged lepton with a definite flavor there exists a quantum superposition i = α U αi α and, as a consequence, there are oscillations of charged leptons [72] ? It is natural to assume that the superposition structure (30) , which is characteristic of neutrino, is also a general feature of the all objects of microworld. To all appearances, an absence of experimental evidences in favour of existence of oscillations of charged leptons consists in the fact that for majority of practical cases the mass square difference of charged leptons is too much for a creation of charged leptons in a coherent quantum superposition. 13 In the tables we include only states with a three-star status (at the minimum).
State and mass (exp.) -MeV Mass (theor. 
Baryon sector
The baryon sector is divided (with respect to a charge) on the two sets of coherent subspaces: charged baryons with half-integer spin (all baryons have half-integer spin) from the subspaces H 
Mass quantization
The tables I-XI show that masses of elementary particles are proportional to the rest mass of electron m e = 0, 511 MeV with an accuracy of 0, 41%. Taking into account mass-energy equivalence principle, one can say that the mass formula m (s) = m e l + 1 2 l + 1 2 , defining the mass (energy) of state (cyclic representation (l,l)), in some sense is equivalent to the well-known relation E = hν, where the electron mass m e plays a role of "mass quantum".
